

INVESTOR IN PEOPLE 




The Patent Office 
Concept House 



Cardiff Road 
Newport 



South Wales 
NPIO 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p. I.e., 
pic, P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 





Dated 



2 December-2003 



An Executive Agency of the Department of Trade and Industry 



-^HiS PAGE BLA!\!K (uspt^> 



Parents Form 1/77 

Pate*., jd 1977 
.^lliil<= 16) 



OflBce 



Re<juest for grant of a patent ^ 

{See Ihe not£s on the back of this form. You can also get 
an explanatory leaflet from the Patent Office to help 
you yillin this form) 



THE PATENT OFFICE 
L 



I. Your reference 



- 1 AUG 2003 
NEWPORT 



"S^^^- .K -f? .1^ 



p 

Si- 



MCG00333/PGS/GBRI/JT/CARR 



The Patent Office 

Catdiif Road 

Newport 
GwcntNP9 IRH 



jratem application number 
CTbe Patent Office will fiU in this part) 



0315044.5 



3. Full name, address and postcode of the or of M OTO RO LA, INC 
each appUcant (underUne all surnames) 



Patents ADP number (tjyou know if) 

If the applicant is a corporate body, give the 
country/state of its incorporation 



1303 East Algonquin Road 
Schaumburg 
Illinois 60196 US A 



- 1 AUG 2003 



USA 



DELAWARE 



4. Title of the invention PACKET SWITCHED BACKPLANE 



5. Name of your agent r^>o« Jbflfc owe; 

Address for service" in the United Kingdom 
to which all corresix)ndence should be sent 

(inclitding the postcode) 



Patents ADP number Of you know it) 



GIBSON SARAH 

EUROPEAN INTELLECTUAL PROPERTY DEPARTMENT 

MIDPOINT 

ALENCON LINK 

BASINGSTOKE - 

HAMPSHIRE RG21 7PL 

UK 

ADP NO.-oacMm8tnfS6 



7^ S"?7^-^-^G>ol 



If you are declaring priority from one or more 
earlier patetit applications, give the country 
and the date of filing of the or of each of these 
earlier applications and (if you know it) the or 
each application number . 



Country Priority application number . Date of filing 

Cif you know it) (day / monOf /year) 



7. If this application is divided or otherwise 
derived from an earlier UK application, 
give the number and the filing date of 
the earlier application 



Number of earlier application 



Date of filing 
(day / month /year) 



Is a Statement of inventorship and of right 
,to grant of a patent required in support of 
this request? (Answer 'Yes' if 

a) any applicant named in part 3 is not an inventor, or 

b) there is an inventor who is not named as an 
applicant, or 

c) any named applicant is a corporate body. 
See note Cd)) 



I YES □ NO 



Patents Form 1/77 



c 



Patents Form 1/77 

9. Enter the number of sheets for any of the 
following items you are filing with this form. 
Do not count copies of the same document 



Continuation sheets of this form 



Description 


3 




1 " 


AbvStract 


Drawings; 




10. If you are also filing any of the following, 
state how many against each item. 




Priority documents 




Translations of priority documents 




Statement of inventorship and right 
to grant of a patent (Patents Form 7/77} 


2 


Request for preliminary examination 
and search (Patents Form 9/77) 




Request for substantive examination 
(Patents Form 10/77) 


y 


Any other documents 
(please specify) 


1 X FEE SHEE"P^ 


11. 


I/We request the grant of a patent cm the basis of this application. 


12. Name and daytime telephone number of 
person to contact in the United Kingdom 


GIBSON SARAH 

Julia BRAMHALL CP I 3. ^ - '^^OOOZ. 



Warning 

After an application for a patent has been filed, the Comptroller of the Patent Office tuill consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977, You 
will be informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting 
written permission from the Patent Office unless art application has been filed at least 6 weeks beforehand in the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked. 

Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 50G505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and u^te ''see continuation sheet" in the relevant partCs). Any continuation sheet should be 
attached to this form. 

d) If you have answered 'Yes' Patents Form 7/77 will need to be filed. 

e) Once you have filled in the form you must remember to sign and date it. 
For details of the fee and wa'vs to nav nlease contact the Patent Office. 



Ref.: MCG00333/PGS/GBRI/Carr 



Packet: Switched Backplane 

Field of t:he Invention 

The present invention relates to data processing 
systems- in general,, and to packet sv/itched backplane 
for communication and data transfer, in particular.. 

Background of the Invention 

Computer system^, consist of many different 
'components that perform various functions. For 
interconnection these components use a backplane which 
provides high rates of data transfers between 
components. In Compact PCI standard, Ethernet or IP 
communication between these components are provided by 
means of cables connecting said components with an 
external Ethernet switch. Said external switch is 
responsible for communication between components (cards) 
as wells as for communication with external world. Using 
cable for establishing connection between ■ cards is not 
perfect . solution as it introduces additional risk and 
takes space for the cables and the external Ethernet, 
switch. 

Introduction of the PICMG 2.16 standard solved the 
problem of cabling and the external Ethernet switch. 
According to this standard an Ethernet switch is a part 
of a special dedicated card (called fabric card) and the 
cabling was brought inside the backplane. In PICMG 2.16 
there are two types of cards defined: 

1) A fabric card which is a dedicated central 
interface card responsible for switching of 
Ethernet signals to and from other cards (also 
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called node cards) en the backplane as v;ell as 
for switching incoming and outgoing traffic. 

2) A node card which is a processing card designed 
5 to perform particular functions according to 

technical requirements. 

According to the PICMG 2.16 standard, one or two 
fabric cards may be connected to one backplane- As the 

10 ■ mentioned standard is designed for packet traffic, 

routing from one node card to another node card is done 
via said fabric card. Each node card is linked directly - 
to fabric card using traces that can support 10/100/1000 
BaseT Ethernet. If there are two fabric cards in one 

15 system (on one . backplane) , node cards are linked 

directly to each fabric card. In turn, each of these 
fabric cards can perform switching/routing for the 
entire chassis and features gigabit Ethernet connections 
to a LAN/WAN, so providing reliability in case of link 

20 or fabric card failure. 

Solutions based on PICMG 2.16 standard architecture 
are widely accepted and used in intensive IP 
applications.. Large systems can support more than 16 
25 node slots. However, for small systems comprising fewer ' 
than 6 slots, the overhead of the fabric card with said 
Ethernet switch is often too high to compete with 
proprietary developments that do not use open standards 
based card architectures. 

30 

Summary of the Invention 

There is a need for a packet switched backplane, 
which alleviate or overcome the disadvantages of. the 
prior art. 
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According to a first aspect of the present 
invention there is thus provided a packet switched 
backplane having a plurality of node slots wherein at 
least two of said* node slots comply with the PICMG 2.16 
node standard. At least one of said node slots 
complying with said PICMG 2.16 node standard is 
connected by means of dedicated links to at least one 
aggregation slot, said aggregation slot comprising at 
least one other node slot complying with said PICMG 2.16 
node standard. . 

According to a- second aspect of the present 
invention there is thus provided a data processing 
system comprising a packet switched backplane having a 
plurality of node slots wherein at least two of said 
node slots comply with the PICMG 2.16 standard. A 
plurality of node cards are connected to said node slots 
and dedicated links connect Ethernet transmit pins of at 
least one of said node slots to Ethernet receive pins of 
at least one aggregation slot, said aggregation slot 
comprising at least one other node slot as well as 
connect Ethernet receive pins of at least one of said 
node slots to Ethernet transmit pins of said aggregation 
slot to make a direct point-to-point Ethernet 
connection. An aggregation card comprising a node card 
equipped with an Ethernet bridging unit, and an external 
Ethernet connector is connected to said aggregation slot 
and said Ethernet bridging unit bridges between said 
node cards and external addresses by means of said 
external Ethernet connector. 

The present- invention beneficially allows reducing 
the overall cost of the system and better utilization of 
its main components. For systems that must use node 
cards which are equipped with an Ethernet switch as a 
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standard it is possible to use this type of cards not 
only for the originally designed functions but also to 
be a core of the internal network (connection with other 
node cards) . Such card can be responsible also for 
5 providing an IP connection to external addresses by 
means of said external Ethernet connector. For such 
systems a fabric card is not required. 

Advantages of the present invention include: 
10 1) Significantly reduced cost of the system; 

2) Only standard equipment is used for development 
and deployment of the system allowing the reuse 
of totally standard PICMG 2.16 node cards; 

3) Equipment and space saving: no need for a 

15 specific fabric card which takes up a slot and 

space in a chassis; 

4) Potentially automatic forwarding resulting in no 
impact on software used to control the system. 

20 Brief description of tJie drawings 

The present invention will be understood and 
appreciated more fully from the following detailed 
description taken in conjunction with the drawings in 
which: 

25 

FIG. 1 is a schematic illustration of a portion of 
connections in the backplane in one embodiment of the 
present invention, 

30 FIG. 2 is a block diagram illustrating a data 

processing system Ifi one embodiment of the present 
invention. 
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FIG. 3 is a block diagram illustrating a data 
processing system in a High Availability approach, in 
one embodiment of the present invention, 

FIG. 4 is a schematic illustration of a portion of 
connections . in the backplane in a High Availability 
approach, in one embodiment of the present invention. 

Detailed description of an embodiment: of t:he inven'blon 

■ Referring to FIG. 1 one embodiment of a packet 
switched backplane according to the present invention is 
shown. A backplane 100 is comprised of node slots- 102 
through 106 for connection of CompactPCI cards. Each of 
said node slots 102 through 106 is comprised of 5 rows 
of connectors 112 through 120 arranged according to 
PICMG 2.0 (Compact PCI base specification) and again 
defined in PICMG 2.16 standard for node cards. Said rows 
of connection pins 112, 114, 116, IIS, 120 are referred 
to as PI, P2, P3, P4 and P5 respectively. Said PI pins 
are the ones on the bottom of said node slots and said 
P5 pins are the ones on the top of said slots. PICMG 
2.16 standard for node card defines Ethernet "transmit 
and receive pins in the P3 connector.. In one embodiment 
of the present invention dedicated links 12*4 between a 
first node slot 102 and remaining node slots 104, 106 
exist. Receiving (RX) pins of said P3 rows of said node 
slots 104, 106 are connected to transmitting (TX) pins 
of said P3 row 116 of said first node slot. Said first 
node slot 102 is referred to as an aggregation slot 
because its function is to aggregate and distribute 
Ethernet traff ic " throughout the small system. 
Additionally TX pins- of said -P3 rows of said node slots" ■ 
104, 106 are connected to RX pins of said P3 row 116 of 
said aggregation slot 102. 
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Referring to FIG. 4 one embodiment of a packet 
switched backplane in a High Availability approach 
according to the present invention is shown. A backplane 
320 is comprised of node slots 322^ 324, 328, 330 for 
connection of CompactPCI cards. Each of said node slots 
322, 324, 328, 330 having connectors 112 through 120 
arranged according to PICMG 2.0 (Compact PCI base 
specification) and again defined in PICMG 2.16 standard' 
for node cards as it was explained above in relation to 
FIG. 1. In one embodiment of the present invention 
dedicated links 326 between a first node slot 322 and 
two other node slots 328 and 330 exist. RX pins of said 
P3 rows of said node slots 328 and 330 are connected to 
TX pins of said P3 row 116 of said first node slot 322. 
Said first node slot 322 is referred to as an 
aggregation slot. Additionally TX -pins of said P3 rows 
of said node slots 328 'and 330 are connected to RX pins 
of said P3 row 116 of said aggregation slot 322. In 
addition said node slots 328 and 330 are connected by 
means of links 326 in exactly the same way to a second 
aggregation slot 324. 

With reference to FIG. 2 a data processing system 
200 in accordance with one embodiment of the present 
invention is. shown. If a first card 202 connected to 
said aggregation slot 102 is equipped with an Ethernet 
switch 204 said first card 202 will provide internal 
communication between cards 208, 210 (also known as node 
cards) connected to said backplane 100. Said internal 
communication is carried out via said dedicated links 
124. Said card 202 connected to' said aggregation slot 
102 is further referred to as an aggregation card. 
Additionally by means of an external Ethernet connection 
206 said aggregation card 202 bridges between said node 
cards. 208, 210 and external addresses. 
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With reference to FIG. 3 a data processing system 
300 in accordance with another embodiment of the present 
invention is shown. In this embodiment a High 
Availability approach is applied. Two' aggregation cards 
302 and 304 are connected to a backplane 320 via two 
aggregation slots 322 and 324. Two node cards 306, 308 
are connected to a backplane 320 via two node slots 328, 
330. In said backplane 320 dedicated links 326 connect 
each of said node slots 328, 330 to both aggregation 
slots 322 and 324. Connections between any one of said 

node .slot s_ 32 8 ,. ,33.0 ,and any one .of. , said - aggregation .. 

slots 322 and 324 are provided in exactly the same way 
as those explained in relation to FIG. 1. By means of 
Ethernet switches 312 and 316 said aggregation cards 302 
and 304 provide internal communication between all node 
cards 306, 308 connected to said backplane 320. By means 
of said Ethernet switches 312 and 316 as well as 
external Ethernet connections 314 and 318 said 
aggregation cards 302 and 304 bridge between said node 
cards 306, 308 and external addresses. 

It is worth to emphasise that said aggregation card 
is in fact a node card (in terms of PICMG 2.16 standard) 
capable of performing technical function in addition to 
Ethernet packet routing, and its specific (aggregation) 
function is caused by the fact that it is possible to 
use the installed Ethernet switch or other Ethernet 
bridging unit for establishing an internal and external 
communication. 

-F-or-specific- embodiments dediGa-ted - cards.,- 1-ike . — 

Motorola PVRB series or PCRB series cards may be used. 
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System with said PVRB series card as an aggregation 
card can perform many voice/media over IP functions like 
voice media gateways (for both wireline and wireless 
functions) , media server and media streaming 
applications. 

In yet another embodiment system with said PCRB 
series card can perform many IP packet inspection, 
processing, and routing functions that could be used for 
example in deep packet classification security gateways, 
network address translation, load balancing, and other 
packet streaming applications. 
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Clai-iQS 

1. A packet switched backplane (100) having a 
plurality of node slots (102 through 106) wherein 
at least two of said node slots comply with the 
PICMG 2.16 node standard charact:erlzed in tha-t at 
least one of said node slots (104, 106) complying 
with said PICMG 2.16 node standard is connected by 
means of dedicated links (124) to at least one 
aggregation slot, said aggregation slot comprising 

- - at -least one other node- slot. (1"0"2")' complyin'g with 
said PICMG 2.16 node standard. 

2. The backplane according to claim 1 wherein Ethernet 
transmit pins of said node slots are connected to 
Ethernet receive pins of said aggregation slot and 

i 

Ethernet receive pins of said node slots are 
connected to Ethernet transmit pins of said 
aggregation slot . 

3. The backplane according to claim 1 or 2 wherein at. 
least one of said node slots is connected to two of 
said aggregation slots . 

4. The backplane according to any one of preceding 
claims having at least one fabric slot that comply 
with PICMG 2.16 standard. 

5. A data processing system (200) comprising a packet 
switched backplane (100) having a plurality of node 
slots '( 102' through 10 6 )" wherein at least two of 
said node slots comply with the PICMG 2.16 standard 
and a plurality of node cards (202, 208, 210) 
connected to said node slots (102 through 106) 



r 
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characterized in that dedicated links (12 4) connect 
Ethernet transmit pins of at least one of said node 
slots (104, 106) to Ethernet receive pins of at 
least one aggregation slot, said aggregation slot 
5 comprising at least one other node slot (102> as 

well as connect Ethernet receive pins of at least 
one of said node slots (104, 106) to Ethernet 
transmit pins of said aggregation slot (102) to 
make a direct point-to-point Ethernet connection 

10 wherein an aggregation card comprising a node card 

(202) equipped with an Ethernet bridging unit (204) 
and an external Ethernet connector (206) is 
connected to said aggregation slot (102) and said 
Ethernet bridging unit (204) bridges between said 

15 node cards (208, 210) and external addresses by 

means of said external Ethernet connector (206) . 

6. The data processing system according to claim 5 
wherein said Ethernet bridging unit is an Ethernet 

20 switch. 

7. The data processing system according to claim 5 or 
claim 6 wherein each of said node cards is 
connected to two aggregation cards. 

25 . . ' 

8. The data processing system according to any one of 
claims 5 or 6 or 7 wherein said aggregation card is 
a Motorola PVRB series card. 

30 9. The data processing system according to any one of 
claims 5 or 6 or 7 wherein said aggregation card is 
a Motorola PCRB series card. 



35 



10. 



A packet switched backplane substantially as 
hereinbefore described with reference to the 
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description and FIG. 1 and 4 of the accompanying 
drawings. 

11. A data processing system substantially as 
5 hereinbefore described with . ref erence to the 

description and FIG. 2 and 3 of the accompanying 
drawings. 
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Abstract 

Packet Switched Backplane 

.,5 • ■ ■•■ ■ : . ■ ' ■ ."; 

A packet switched backplane (100) having a 
plurality of node slots (102 through 106) • wherein at .: 
least portion of said node sl-ots comply with the PIGMG ^ 
2.16 standard. At least one of; said node slots (104, .;; 
10 106) complying with said PICMG 2.16 node standard is 

connected by means of dedicated links (124) to at least 
one another node slot (102) complying with said PICMG 
2,16 node standard (aggregation slot) . 

15 • . • ^/ : ' :^ ^'---^-- ''r'^-^ y ' . ^ : 

FIG. 1; to accompany the Ab^ 
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